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A metltt^of margin erasing memory cells in (the testing procedure^ oi a Hash 
EPROM ni^mory in an integrated circuit whereby said margin erasing usesjthe 
same charge pbqap circuitr^to develop both(the normal erase voltagej used by(the 



end 



us^j and^he : 



erase vo 



ltage.^ 



2. The method acceding to Claim 1 whereby(said margin erase voltage applied to said 
?lls during said margin erasing is reduced overpaid normal erase 



mer 




3. The method according to Claim 1 whereb^said margin erase voltag^ applied to said 
memory cells during said margin erasing is reduced over ^aid normal erase 
voltagje by bypassing series connected voltage dropping components. 



4. The method according to Claim 3 whereby said series connected voltage dropping 
components!^ selected from jhe groi^j) consisting of: diode connected NMOS 
transistors, PM^S transistors, native NMOS transistors and diodes. 



5. The method according to Claim 3 whereby said series connected voltage dropping 
components are not bypassed during |levelopment of said normal erase voltagej 



6. The method according to Claim 1 whereby(said margin erase voltag^ applied to said 
memory ceils during said margin erasing is reduced overpaid normal erase 
voltag^by bypassing a plurality of diode-connected NMOS transistors. 
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7. The method according to Claim 6 whereby said plurality of diode-connected NMOS 

transistors is not bypassed during(development of said normal erase voltage. ) 

8. The method according to Claim 1 whereby |aid margin erase voltag^ applied to said 

memory cells during said margin erasing is reduced overpaid normal erase 



voltagp by bypassing ^plurality of diode-connected PMOS transistors^) 

9. The method according to Claim 8 whereby said plurality of diode-connected PMOS 

transistors is not bypassed during ^development of said normal erase voltage.) 

□ ■ 

in 
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tC 10. The method according to Claim 1 wherebylsaid margin erase voltage applied to said 

M v 1 

IB memory cells during said margin erasing is reduced over ^aid normal erase 

P voltagte by bypassing a plurality of native NMOS transistors. 

M 

m 

py 11. The method according to Claim 1 0 whereby said plurality of native NMOS 

transistors is not bypassed duringvdevelopment of said normal erase voltage. I 



12. The method according to Claim 1 wherebylsaid margin erase voltage* applied to said 
memory cells during said margin erasing is reduced ovei\said normal erase 



voltagp by bypassing a plurality of diodes. 
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13. The method according to Claim 12 whereby said plurality of diodes is not bypassed 
during^development of said normal erase vohagej 




14. A method of margin easing memory cells m(the^esting procedun) of a flash 

EPROM memory in aiWtegrated circuit whereby said margin erasing uses^he 

\ r r 

same internal charge pump^cuijt to develop both|the normal erase voltagej used 
by ^he end useijand (he marg^erase voltagejand whereby ^aid margin erase 
voltag^l applied to said memory c^lls during said margin erasing is reduced over 
^said normal erase voltage?) 



in 
si 

M 




15. The method according to Claii^4^whereby ^aid margin erase voltag^ is reduced by 



bypassing series connect 



dropping components. 



16. The method according t\ Claim 15 whereby said series connected voltage dropping 
components are selected^from {he groiij)) consisting of: diode connected NMOS 
transistors, PMOS transistor^ native NMOS transistors and diodes. 



17. The method according to Claim 15 whereby said series connected voltage dropping 
components are not bypassed duringjdevelopment of said normal erase voltage^) 



1 8. The method according to Claim 14 whereby ^aid margin erase voltag^ applied to 
said memory cells during said margin erasing is reduced overfsaid normal erase 



voltag^by bypassing a plurality of diode-connected NMOS transistors. 
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19. The method according to Claim 1 8 whereby said plurality of diode-connected 
NMOS transistors is not bypassed during ^evelopment of said normal erase 
voltage^ 



20. The method according to Claim 14 whereby (said margin erase voltag^ applied to 
said memory cells during said margin erasing is reduced overpaid normal erase 
voltagejby bypassing a plurality of diode-connected PMOS transistors. 



21. The method according to Claim 20 whereby said plurality of diode-connected PMOS 
transistors is not bypassed during(development of said normal erase voltage^ 

22. The method according to Claim 14 whereby(^aid margin erase voltag^ applied to 

said memory cells during said margin erasing is reduced over ^aid normal erase 

fit \ 

y*j voltag^by bypassing a plurality of native NMOS transistors. 

P 

23. The method according to Claim 22 whereby said plurality of native NMOS 
transistors is not bypassed during(development of said normal erase voltage.^ 

24. The method according to Claim 14 whereby (said margin erase voltag^ applied to 
said memory cells during said margin erasing is reduced over ^aid normal erase 
voltagfej by bypassing a plurality of diodes. ^ — " 
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25. The method according to Claim 24 whereby said plurality of diodes is not bypassed 
during (development of said normal erase voltage. 
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26. A flash lSPROM memory device comprising: 
a charge\ump circuit; 

a protectiv^Uode whereby(the cathod^of said protective diode is connected to 
said charge pump circuit; 

a plurality of serie^connected voltage dropping devices whereby(the first of two 
terminal^ of said plurality o>( series connected voltage dropping devices is connected 
to(the anode)of said protective a^ode; 

a bias current source connected^ojfiie second of two terminak/bf said plurality of 
series connected voltage dropping devices; and 

a bypass switch to bypass one or mor^f said series connected voltage dropping ^ 
devices. 



27. The method according to Claim 26 whereby said ser^ connected voltage dropping 
devices are selected from(the group^consisting of: diocfc^connected NMOS 
transistors, PMOS transistors, native NMOS transistors aiii diodes. 
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